The pattern of GAP-43 immunostaining changes in the rat hippocampal formation during reactive synaptogenesis.
The reactive synaptogenesis that takes place in the rat hippocampal formation after certain experimental manipulations affords an opportunity to investigate the molecular events that underlie structural remodeling in the adult CNS. Between 2 and 4 days after lesioning the perforant pathway, levels of the synaptic phosphoprotein, GAP-43 (B50, F1, pp46, neuromodulin), were found to increase markedly in the inner molecular layer (iml) of the dentate gyrus, coincident with the time at which commissural-associational (CA) fibers begin to sprout axon collaterals into dendritic portions denervated by the lesion. GAP-43 immunostaining in the iml began to decline by 8 days but continued to define an expanded CA projection for at least one month. In the outer molecular layer (oml), GAP-43 levels decreased after the loss of perforant pathway terminals and did not return for 2-3 weeks, the time at which sprouting of septal inputs into this layer can be visualized by cholinesterase histochemistry. These results demonstrate that GAP-43 levels change during reactive synaptogenesis, and point to differences among neural systems in their expression of this protein.